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CLAIMS 

We claim: 

1. A method in a computing device for retrospectively analyzing 
experienc^ of a human user of a general-purpose computing device, comprising: 

of a multiplicity of data items relating to experiences of the human user, 
reiteratively obtaining and storing values of a selected plurality of the multiplicity, each 
stored value being stored with an indication of its data item and an indication of its effective 
time; 

after stisring the values, receiving a specification for analyzing values among 
the stored values, the specification specifying one or more data items, a range of effective 
times, and an analysis technique; 

retrieving store^ values for the specified data items within the specified range 
of effective times; and 

applying the specified analysis technique to the retrieved values to produce an 
analysis of experiences of the human user. 



2. The method of cla 
which the method is performed is a ger 



4 wherein the general-purpose computing device in 
-purpose mobile computer system. 



3. The method of claim 1 wherein the general-purpose computing device in 
which the method is performed is a general-purpose wearable computer system. 

4. The method of claim 1 whereiiJ\the general-purpose computing device in 
which the method is performed is a body-supported general-purpose computer system. 



5. The method of claim 1, further comprising storing in conjunction with 
the stored data item values the following additional units of information relating to the stored 
data item values: data item name, uncertainty, effective time, limits, source, and storage time. 
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6. The method of claim 1 wherein the stored values are stored in tab- 
delimited a^pii rows. 

The method of claim 1 wherein the stored values are stored in a 




relational database 

8. Thespiethod of claim 1 wherein the stored values are stored in a sparse 

matrix. 

V. A method in a computing device for specifying context attributes for 
logging, compri^ng: 

displaying a list of context attributes available in the computing device; 
receiving\user input identifying a subset of the displayed available context 
attributes for logging; an<r 

selecting the identified context attributes for logging. 



10. The method of claim 9 wherein a proper subset of the displayed 
available context attributes are selectee 

11. The method of claim wherein a single displayed available context 
attributes is selected. 

12. The method of claim 9, furtherSjomprising periodically storing values of 
the selected context attributes. 



13. The method of claim 9, further comprising receiving user input 
identifying, for each of the selected context attributes, a log\in which the selected context 
attribute is to be logged. 



[29443-8007/SL003695748 (2)] 



21 



14. \ The method of claim 13, further comprising, for each the selected 

2 context attributes, periodically storing values of the selected context attribute in the log 

3 identified for the selected context attribute. 



15. The method of claim 9, further comprising associating with each 
l selected context attribute a frequency at which the selected context attribute is to be logged. 



lh The method of claim 15, further comprising, for a distinguished one of 

1 the selected context attributes, receiving user input specifying the frequency at which the 

2 distinguished content attribute is to be logged that is associated with the distinguished 

3 context attribute. 

17. The niethod of claim 9 wherein a distinguished one of the selected 

1 context attributes is available from each of a plurality of sources, the method further 

2 comprising selecting one of ilje sources from which to obtain the distinguished context 

3 attribute that is to be logged. 

18. The method oH claim 17, further comprising receiving user input 

1 specifying the source from which to obtain the distinguished context attribute that is to be 

2 logged. 

19. The method of claim 9v wherein values for context attributes may be 

1 cached, and wherein each cached context attribute value has an age, the method further 

2 comprising determining for a distinguished one of the selected context attributes a maximum 

3 age at which cached values of the distinguished context attribute may be logged. 



20. The method of claim 19 wherein the determined maximum age is based 
i upon user input. \ 
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\ 21. The method of claim 9, further comprising determining for a 

1 distinguished one of the selected context attributes a processing technique to which the 

2 distinguished context attribute is to be subjected before logging. 

The method of claim 21 wherein the determined processing technique is 
l based upon user iifcput. 

\ 

23. Thfc method of claim 9, further comprising determining for a 

1 distinguished one of the\selected context attributes a processing technique to which the 

2 logged distinguished context attribute is to be subjected at a time subsequent to logging. 

24. The metho^ of claim 23 wherein the determined processing technique is 
i based upon user input. 

25. The method of claim 9, further comprising deteimining for a 

1 distinguished one of the selected context attributes an importance level reflecting the 

2 importance of retaining the logged distinguished context attribute. 

26. The method of claim 2§ wherein the determined importance level is 
l based upon user input. 

27. The method of claim 9, \ further comprising identifying for a 

1 distinguished one of the selected context attributed an alternative source from which the 

2 distinguished context attribute may become available at a future time. 

28. The method of claim 27 wherein the identified alternative source is 
i based upon user input. 

29. A computer-readable medium whose contents cause a computing device 

1 to specify context data items for logging by: 

2 displaying a list of available data items; 

[29443-8007/SL003695748 (2)] 23 



receiving user input identifying a subset of the displayed available data items 
for logj^ng; and 

selecting the identified data items for logging. 

One or more computer memories that collectively contain a context 
attribute logging configuration data structure specifying how context attributes are to be 
logged, comprising entries each corresponding to a context attribute and indicating that the 
context attribute shWld be logged, 

such tn^t the data structure may be used to identify context attributes for 

logging. 

31. The memories of claim 30 wherein each entry of the data structure is a 

record. 

32. The memonfes of claim 30 wherein each entry of the data structure 
further specifies a frequency at which the context attribute to which the entry corresponds is 
to be logged. 

33. The memories of claim 30 wherein one or more selected entries of the 
data structure which corresponds to a context attribute that may be available from more than 
one source further specifies a particular source from which to obtain the context attribute to 
which it corresponds. 

34. The memories of claim 30 wherein values for context attributes may be 
cached, and wherein each cached context attribute value has an age, and wherein each of one 
or more selected entries of the data structure specifics a maximum age at which cached 
values of the context attribute to which the entry corresponds may be logged. 

35. The memories of claim 30 wherein each of one or more selected entries 
of the data structure specifies a processing technique to which the corresponding context 
attribute is to be subjected before logging. 
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\ 36. The memories of claim 30 wherein each of one or more selected entries 

1 of the dW structure specifies a processing technique to which the corresponding context 

2 attribute is\o be subjected at a time subsequent to logging. 

37\ The memories of claim 30 wherein each of one or more selected entries 

1 of the data structure specifies an importance level reflecting the importance of retaining 

2 information produced by logging the corresponding context attribute. 

38. The Vemories of claim 30 wherein each of one or more selected entries 

1 of the data structure specifies an alternative source from which the corresponding context 

2 attribute may become available at a future time. 

□ l 39. A method A a computing device for specifying context attributes for 

i S 2 logging, comprising: \ 

"2 3 displaying a list of groups of context attributes available in the computing 

LJ 4 device; \ 

i;n 5 receiving user input identifying a subset of the displayed groups of available 

% 6 context attributes for logging; and \ 

=S 7 selecting the context attributesW the identified groups for logging. 

: b? \ 

1 40. The method of claim 39\wherein one of the displayed groups of 

2 available context attributes contains context attributes relating to travel. 

41. A method in a computing afevice for logging context attributes, 

1 comprising: \ 

2 for each of a set of selected context attributes, determining a target frequency 

3 with which values of the selected context attribute are to be logged; 

4 for each of the set of selected context attributes, obtaining values of the 

5 selected context attribute at a frequency approximating the tateet frequency determined for 

6 the selected context attribute; and \ 
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8 \ for each obtained context attribute value, writing the obtained value to a 

9 storage device in a manner that identifies its context attribute. 




1 42. The method of claim 41 wherein the obtained values are written to a 

2 storage device in the computing device. 

1 43. Tije method of claim 41 wherein the obtained values are written to a 

2 storage device external to the computing device 

1 44. The method of claim 43 wherein values obtained in a plurality of 

2 computing devices are writteirtfo the storage device external to the computing device. 

45. The method \f claim 41 wherein the method utilizes a characterization 

1 module, and wherein, for each of ttie selected context attributes, a context server module is 

2 registered with the characterization module to provide the selected context attribute, and 

3 wherein the obtaining a value of a selected context attribute involves requesting, by the 

4 characterization module, a value of the\selected context attribute from the context server 

5 module registered to provide the selected cWext attribute. 

46. The method of claim \41, further comprising, for values of a 

1 distinguished one of the selected context atmbutes, applying a selected summarization 

2 technique to adapt the values of the distinguishedVontext attribute before storing them. 

47. The method of claim 41, Wther comprising, for values of a 

1 distinguished one of the selected context attributes, applying a selected abstraction technique 

2 to adapt the values of the distinguished context attribute before storing them. 

48. The method of claim 41, further comprising, for values of a 

1 distinguished one of the selected context attributes, applying a selected compression 

2 technique to adapt the values of the distinguished context atti^ute before storing them. 
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49. One or more computer memories that collectively contain a context 

1 attribute log data structure, comprising entries each containing information identifying a 

2 contexrattribute, an effective time, and a value produced for the context attribute having the 

3 effective 

4 \uch that the data structure may be used to determine values produced for a 

5 context attribut&shaving an effective time within a range of effective times. 

50. The computer memories of claim 49 wherein each entry further 



1 specifies an uncertain! 

2 entry. 



pharacterizing the likely level of accuracy in the value of the 



51. The computer memories of claim 49 wherein each entry further 
l specifies units in which the value e^f the entry is expressed. 



52. The computer memories of claim 49 wherein each entry further 
s jt l identifies the time at which the entry was stored. 

| a 53. The computer memories \)f claim 49 wherein each entry further 

l identifies the source of the value of the entry. 



5\ A method in a computing device for maintaining a log of context 

1 attributes, comprising: 

2 accessmg the log of context attributes, which contains values for each of a 

3 plurality of context attributes; and 

4 applying tcrsvalues of a selected one of the plurality of context attributes 

5 contained by the log a maim^nance technique that has the effect of reducing the amount of 

6 storage space occupied by the 1c 



55. The method of ci^im 54 wherein the applied maintenance technique is a 
i compression technique. 
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56. The method of claim 54 wherein the applied maintenance technique is a 
l suiripiarization technique. 

57. The method of claim 54 wherein the applied maintenance technique is a 

1 thinning tbshnique that discards a portion of the values of the selected context attribute while 

2 retaining others. 

58y The method of claim 54 wherein the applied maintenance technique 
i discards all valuekof the selected context attribute. 

59. The method of claim 54 wherein the applied maintenance technique is 

1 an information abstraction technique. 

\ 

-j \ 

n 60. The method of claim 54 wherein the applied maintenance technique is 

7 i an archiving technique that removes values of the selected context attribute from the log and 

2 stores them outside the log. 

i;3 61. The method W claim 54 wherein an importance level is specified for 

l each of the context attributes who\e values are contained by the log, the method further 

fy 2 comprising: 

;g 3 comparing the importancMevels specified for the context attributes; and 

4 selecting a context attribute^ to which to apply a maintenance technique based 

5 upon the results of the comparison. 

62. The method of claim 54, farther comprising the steps of: 

1 determining that values for a distinguished one of the context attributes whose 

2 values are contained by the log are available from an independent source; and 

3 based upon the determination, selecting the distinguished context attribute to 

4 which to apply a maintenance technique. \ 

63. A method\in a computing device for retroactively analyzing a log of 
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2 context attribute v^ues, each context attribute value contained by the log being stored with 

3 an indication of its date item and an indexing value, the method comprising: 

4 receiving \ specification for analyzing values among the stored values, the 

5 specification specifying o\e or more context attributes, a range of indexing values, and an 

6 analysis technique; 

7 retrieving stored ^lues for the specified context attributes within the specified 

8 range of indexing values; and 

9 applying the specified\analysis technique to the retrieved values to produce an 
10 analysis of the context attributes. 



1 5^6 dij 



54. The method of claim 63 wherein the indexing values are effective times 
2 associated witrothe data items. 

z l 65. \The method of claim 63 wherein a first portion of the retrieved values 

2 2 were produced by a mst attribute value-producing computing device and a second portion of 
j 3 the retrieved values tnfct is distinct from the first portion of the retrieved values were 
'% 4 produced by a second attribute value-producing computing device. 

3 \ 

z 66. The method of claim 63 wherein the specified analysis technique is a 

[j 1 summarization technique. 

-Ji 

67. The method of ctaim 63 wherein the specification specifies two or more 

1 context attributes and specifies an analysis technique that involves combining values of the 

2 specified context attributes. 

68. The method of claim 63\wherein application of the specified analysis 
l technique produces a new context attribute values, 

69. The method of claim 63 whereinv a rule designed for analyzing context 

1 attribute values in real-time to produce a result is available in the computing device, and 

2 wherein the specified analysis technique includes determining a result that would have been 
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4 produced if the rule had been applied to analyze the specified context attribute values at the 

5 time they were generated. 

1 \ 70. The method of claim 69 wherein the available rule is obtained from a 

2 second, distinct computing device in which the available rule has already been adopted. 

7 lV The method of claim 69, further comprising adopting the rule for future 

1 real-time application if it is determined that a successful result would have been produced if 

2 the rule had been applied to analyze the specified context attribute values at the time they 

3 were generated. \ 

72. Tha method of claim 63 wherein the specified analysis technique 
l identifies a recurring pattern in the retrieved context attribute values. 

73. The me\hod of claim 72, further comprising: 

1 determining that the most recent pattern recurrence is identified in context 

2 attribute values having effectrv^ times only shortly preceding the present time; 

3 determining that the retrieved context values include context values reflecting 

4 an action taken by a user subsequent and proximal to at least one earlier occurrence of the 

5 pattern; and \ 

6 based upon both determinations, making preparations in anticipation of 

7 repetition of the action by the user. \ 

74. The method of clami 72, further comprising: 

1 determining that the mosn recent pattern recurrence is identified in context 

2 attribute values having effective times onlv shortly preceding the present time; 

3 determining that the retrieved context values include context values reflecting 

4 commands issued by a user subsequent and proximal to at least one earlier occurrence of the 

5 pattern; and \ 

6 based upon both determinations, presenting to the user an offer to repeat the 

7 issued commands. 
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The method of claim 63 wherein the specified analysis technique 

1 identifies in the retrieved context attribute values a pattern specified outside the log. 

The method of claim 63 wherein the pattern specified outside the log 
characterizes a particular diagnosis of user condition, and wherein the specified analysis 

2 technique further attributes the diagnosis to the user condition reflected in the retrieved 

3 context attribute values. 

77\ The method of claim 76 wherein the diagnosis characterized by the 
l pattern specified outside the log is a medical diagnosis. 



"SSv A computing device for retroactively analyzing a log of context attribute 

1 values, each context atoibute value contained by the log being stored with an indication of its 

2 data item and an indicatiolvof its effective time, comprising: 

3 a specification receiver that receives a specification for analyzing values among 
j4 the stored values, the specificatiohsspecifying one or more context attributes, a range of 
'i 5 effective times, and an analysis technique 
^6 a value retrieval subsystem thahretrieves stored values for the specified context 
r 7 attributes within the specified range of effective nines; and 

^8 an analysis subsystem that applies the specified analysis technique to the 

h retrieved values to produce an analysis of the context attributes. 

^>\lG> £t&) 7^ com p U ting device of claim 78 wherein the computing device is a 

l mobile computer system. 




80. The cb^nputing device of claim 78 wherein the computing device is a 
l wearable computer system. 

81. AN^iethod in a computing device for specifying the simulation of 

1 selected earlier-occurring coWtoions, comprising: 

2 displaying a lisfofbmitext attributes available in the computing device; 
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receiving user input identifying a subset of the displayed available context 
attributes to includXin a simulation; and 



selectin 
such th 

selected context attributes 

attributes. 



e identified context attributes for inclusion in the simulation, 
hen the simulation is initiated, earlier-recorded values of the 
ill be substituted for current values of the selected context 



8X The method of claim 8 1 wherein a sequence of values of each of the 
selected context attributes is to be recorded, the method further comprising receiving user 

2 input specifying a sphed at which substitute the values of each sequence for the current 

3 values of the selected context attributes relative to a speed at which the sequences of values 



4 are to be recorded. 



;f 83. A method in\ computing device for conducting a simulation of selected 

« l earlier-occurring conditions for the benefit of a data consumer, comprising: 

of a multiplicity of data\items whose values are available in real-time in the 
computing device, selecting a subset of tne available data items to include in the simulation; 

during a simulation period,\for each of the selected data items, making 
available a sequence of earlier-recorded valuesyfor the selected data item in place of the real- 
time values of the selected data item, 

such that, during the simulation perioU earlier-recorded values are available for 

8 the selected data items, while real-time values are \vailable for data items other than the 

9 selected date items. 



i 1 



i 

2 
3 
4 
5 
6 



84. The methodNof claim 83 wherein data item values are provided by a 
characterization module in responsb\to requests from data item consumers, the method 



further comprising, in the characterizatioi 

receiving a request for a data if! 

detennining whether the requ 

if the requested data item is amonguhe selected data items, providing the 
requesting data item consumer with an earlier-recordeosvalue of the data item; and 



lule: 

from a requesting data item consumer; 
eaxiata item is among the selected data items; 
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9 requesting 



^if the requested data item is not among the selected data items, providing the 
item consumer with a real-time value of the data item. 



85 

1 not among the 

2 from a source associated 





• 



ethod of claim 84, further comprising, if the requested data item is 
a items, obtaining the provided real-time value of the data item 
e data item. 
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